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@> Fluor-containing epoxy fluorocarbon coating composition and process for making the same. 

@ An epoxy fluorocarbon coating composition comprises 5 to 
24 percent of a fluorocarbon polymer, 25 to 95 percent of an 
epoxy resin and 10 to 70 percent of a fluorinated curing agent. 
The composition is free of solvent. The coating has a fluorinated 
epoxy resin network with improved properties of corrosion resist- 
ance and hydrophobicity. 
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FLUORINATED EPOXY FLUOROCARBON COATING COMPOSITION 
ANO PROCESS TO MAKE SAME 

Background of the Invention 

The present invention is directed generally to fluorlnated epoxy 
f luoropolymer compositions for use as protective surface coatings on 
various substrates such as metal , wood, plastic, paper and the like. 
This invention relates to novel 100 percent solids fluorinated epoxy 
f luoropolymer coating composi tions. In another aspect, the Invention 
relates to novel coating compositions and the process for producing the 
coating compositions which have excellent corrosion resistance and good 
adhesion as well as good release properties and hydrophoblcl ty. 

There is demand in the industry for protective coatings that 
will withstand the effects of a variety of severe environmental 
conditions. Many varieties of coating compositions are currently 
available that are based on various polymeric materials. Coating 
compositions containing highly fluorlnated epoxy resin, generally can be 
made by dissolving the resins 1n suitable solvents and then adding to 
this solution suitable highly fluorlnated fillers. Solvent based 
coatings are disadvantageous in that large amounts of volatile organic 
solvents are present. These solvents may be costly and hazardous. The 
solvents must be removed from the final coatings which requires 
considerable thermal energy. Further, If hazardous, the solvents must be 
recovered >n incinerated as they may not be exhausted Into the 
environment: Water based coatings are disadvantageous In that they are 
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not continuous and have been found to contain more pinholes and voids 
than the solvent based coatings. 

As a result, the search for an essentially solvent-free coating 
process has led to the use of solventless systems. The advantages of a 
solventless coating system includes the minimization of surface defects 
due to the absence of solvents and excellent heat and chemical resistance. 

• Hydrophobiclty is a property needed In coatings so that they can 
withstand varied environmental conditions. Epoxy fluorocarbon coatings 
are limited In their hydrophobic properties by the level of fluorocarbon 
that can be dispersed In the coating composition. The fluorine content 
can be Increased by employing fluorine in the epoxy matrix backbone of an 
epoxy fluorocarbon polymer of the Instant invention thereby Increasing 
the hydrophobiclty of the coating composition. 

It 1s an object of this Invention to provide a fluorlnated epoxy 
fluoropolymer coating composition In a 100 percent solids, solvent free 
system to avoid use of cyclable solvents. It Is another object of this 
Invention to employ fluorine In the epoxy matrix backbone of the epoxy 
fluorocarbon polymer resulting In act' Improved hydrophobic coating 
composition. It is another object of this Invention to produce a coating 
composition that exhibits excellent adhesion and wetting to the 
substrate, good flexibility, hydrophobicity and excellent corrosion 
resistance. 

These and other objects, together with the advantages over known 
methods shall become apparent from the specification which follows and 
are accomplished by the invention as hereinafter described and claimed. 
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Summary of the Invention 
It has now been found that a dispersion system of a fluorocarbon 
polymer, an epoxy resin and a fluorlnated curing agent results In a 
multifunctional coating comprised of a fluorlnated epoxy resin network 
with Improved properties. The present Invention Includes a solventless 
coating system based on the multi-functional epoxy resin which serves as 
a reactant with and a solvent for the fluorocarbon polymer. The present 
Invention produces a fluorlnated epoxy fluorocarbon polymer by the 
reaction of a fluorlnated curing agent with an epoxy resin and 
fluorocarbon polymer which results In crossl inking of the epoxy resin and 
the addition of fluorine In the epoxy resin backbone by the fluorlnated 
curing agent. The epoxy resin is crossl Inked to form a highly 
fluorlnated epoxy resin. 

This Invention relates to coating compositions comprising 
polymerized fluorlnated epoxy resin, fluorocarbon polymer, in particular 
polytetrafluoroethylene (PTFE), wherein the weight percent of the 
fluorocarbon polymer 1s about 5 to a'bout 24 percent of the total weight 
of the coating composition and a fluorlnated curing agent. 

The Invention further Includes a process to produce said coating 

compositions comprising: 

1) forming a dispersion of fluorocarbon polymer In an epoxy 

resin, 

2) adding a fluorlnated curing agent to the dispersion to form 
a mixture, 

3) - applying the mixture to a substrate to form a coating, and 
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4) curing the coating so that the epoxy resin crosslinks with 
the fluorlnated curing agent resulting in a polymerized 
fluorlnated epoxy fluorocarbon coating. 

The fluorlnated epoxy fluorocarbon polymer coating compositions 
of this Invention can be used for Industrial corrosion protection of 
substrates where coating properties such as hydrophoblcl ty t good release 
properties, adhesion and corrosion resistance are Important. Major uses 
for the coatings are In the chemical processing industry for reactors, 
stirrers, pipes and tankers. Further, the coating compositions may also 
be used In other fields such as anti-blofoul 1ng, anti-Icing, electrical 
Insulation and the Hke. 

Detailed Description of the Invention 
The coating composition of the instant Invention -comprises a 
dispersion of a fluorocarbon polymer in an epoxy resin which is cured by 
a fluorlnated curing agent resulting 1n a fluorlnated epoxy fluorocarbon 
polymer. 

The coating compositions of the present Invention contain an 
epoxy resin. Epoxy resins are characterized by the presence of a 
three-membered cyclic ether group commonly referred to as an epoxy group 
which is represented as follows: 

(I) 

/\ 

c c 
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There are two distinct classes of epoxy resins, dlglycidyl ethers of 
blsphenol A and Novolak Epoxy resins. Molecular weight and epoxide 
equivalent are controlled by varying the reactant ratios. The epoxy 
resin functions as a dispersing resinous vehicle and matrix for the 
fluorocarbon polymer. The coating compositions of the present Invention 
are classified as 100 percent solids because they contain essentially no 
volatile solvents. The fluorocarbon polymer 1s uniformly dispersed In 
the epoxy resin resulting 1n a network of fluoropolymer which Is 
homogeneously dispersed throughout the epoxy matrix. However, minor 
amounts of solvents may optionally be used which may be volatile, which 
does not defeat the object of this invention, to provide a substantially 
100 percent solid coating compositions. 

These epoxy resins can be employed either alone or In 
combination. The coatings compositions generally contain, 1n percent of 
the total weight, from about 25 percent to about 95 percent, preferably 
from about 30 percent to about 75 percent of the epoxy resin. 

The conventional epoxy resins are dlglyddyl ethers of 
blsphenol A derived from blsphenol A' <4,4^-1sopropyl1dened1phenol ) and 
eplchlorohydrln. The reaction product 1s believed to have the form of a 
polyglyddyl ether of blsphenol A (the glycldyl group being more formally 
referred to as the 2,3-epoxypropyl group) and thus may be thought of as a 
polyether derived from the dlphenol and glycldol <2,3-epoxy-1-propanol ) . 

Hie structure usually assigned to the resinous product 

is (II): 
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A viscous liquid epojcy resin, average molecular weight about 
380, 1$ obtained by reacting the eplchlorohydrln In high molecular 
proportion relative to the blsphenol A, the reaction product containing 
well over 85 mole percent of the monomerlc diglyddyl ether of blsphenol 
A (represented In formula II, where n-less than one), which may be named 
2,2-bls(p-<2,3-epoxypropoxy>phenyl)propane, and smaller proportions of 
polymers In which n Is an Integer equal to l t 2, 3, etc. This product 
exemplifies epoxide monomers and prepolyraers, having a moderate molecular 
weight, preferably of the order of 1,000 or less, which may be 
cross-linked or otherwise polymerized 1n accordance with the Invention- 
Solid diglyddyl ethers of blsphenol A are also useful epoxy resins for 
the instant Invention. The structure Is the same structure as above, In 
formula II, except the average value of n ranges from 1 to 20, High 
molecular weight diglyddyl ethers of blsphenol A are also useful for the 
instant Invention, The molecular weight of the product Is a function of 
the ratio of epichlorohydrln-blsphenol A. The average value of n ranges 
from 1 to 20 and as the n value becomes greater the molecular weight of 
the resin Increases* 

The Novolak Epoxy resins ar$ obtained by the known reaction of 
epichlorohydrln with a novolak resVn; First, a phenol -formaldehyde type 
resin 1s obtained primarily by the use of acid catalysts and an excess 
phenol. The Epoxy Phenol -Novolak Resins are then prepared from the 
phenol -formaldehyde condensation products with subsequent epoxldatlon, 
utilizing eplchlorohydrln. The structure usually assigned this resinous 
structure is 
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The Epoxy Novolak resin can range from a high viscosity liquid, (an 
example of which 1s formula III, where n averages about 0-2) to a solid, 
(where the value of n In formula III 1s greater than 3). 

Many other epoxide materials are available In polymerlzeable 
monomerlc or prepolymerlc forms. Typical epoxide or polyepoxlde 
materials include but are not limited to cyclohexene oxides, epoxldlzed 
cycloalkenes. glyddyl esters of acrylic acid, glyddyl alkyl ethers, 
glyddyl aryl ethers, esters of epoxldlzed cyclic alcohols, esters of 
epoxldlzed cycloalkanecarboxyl 1c acids, halogenated epoxides, styrene 
oxide, bl sphenol F epoxides, and others. 

The cyclohexene oxides and their derivatives and homologues 
useful as epoxide materials Include but are not limited to cyclohexene 
oxide, 1 ,2-epoxycyclohexene, vlnylcyclohexene dioxide, more specifically 
named 3-(epoxyethyl ) -7- oxablcyclo (4.1 .0) heptane, and 

1 .2- epoxy-4-(epoxyethy1)cyclohexane. Most preferred Is cyclohexene oxide. 

The epoxldlzed cycloalkenes and their derivatives and homologues 
useful as epoxide materials Include but are not limited to the 
derivatives of ethylene oxide, propylene oxide, trlmethylene oxide, 

3.3- b1s(chloromethyl )-oxetane, tetrahydrofuran, dl cyclopentadl ene 
dioxide, 1 ,3,5-trioxane as well as 2,3 epoxybutane, polycycllc diepoxlde 
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and 3,4-8.9-d1epoxy tr1cyclo-C5.2. 1 .0 • ]-decane. Most preferred Is 
polycycllc dlepoxide. 

The glycldyl esters of acrylic acid and their derivatives and 
homologues Include but are not limited to the glycldyl derivatives of 
methacrylic acid, acrylonl trl le t crotonlc add, as well as al lylglycldyl 
ether, 1-al lyloxy1-2,3-epoxypropane, glycldyl phenyl ether, and 
1 ,2-epoxy-3-phenoxypropane- Most preferred are epoxldlzed methacrylic 
add and acrylonl trl le; However, coating compositions must be prepared 
with* at least one non-epoxy-nl tri le monomer. 

The glycldyl alkylethers and their derivations and homologues 
Include but are not limited to glycldyl octyl ether, dlcyl glycldyl 
ether, dodecyl glycldyl ether and glycldyl tetradecyl ether. Most 
preferred 1s epoxldlzed glycldyl octyl ether. 

The glycldyl aryl ethers and their derivatives and homologues 
Include but are not limited to benzyl glycldyl ether, methyl benzyl 
glycldyl ether, dimethyl benzyl glycldyl ether, ethyl glycldyl ether. 
Most preferred Is benzyl glycldyl ether. 

Esters of epoxldlzed cyclic alcohols or of epk>x1d1zed cyclo- 
alkanecarboxyl 1c acids or of both and their derivatives and homologues 
Include but are not limited to esters of epoxldlzed cyclohexanemethanol 
and epoxldlzed cyclohexane-carboxyl 1c acid such as dlepoxide 
(3,4-epoxy-cyclohexyl) methyl 3.4-epoxycyclohexane-carboxylate, esters of 
a substituted (epoxycycloalkyl > methanol and a dibasic acid such as bis 
O^-epoxy-S-methylcyclohexyD-methyl) adlpate. Dlepoxide monomerlc 
materials may be obtained conveniently as bl s<epoxyalkyl > ethers of 
glycols, an example being the dlglycldyl ether of 1 ,4-butanedlol , that 
Is, 1 ,4-b1s-(2,3-epoxypropoxy>butane. This dlepoxide Is related to the 
dlglycldyl ether of blsphenol A, that Is 
2,2-bl s-Cp-(2,3-epoxypropoxy)-phenyl ] propane. 

Reactive diluents may be used such as 1,2 epoxy dodecane and the 

like. 

The second component of the coating f.omposl tlons of the present 
Invention Is a fluorocarbon polymer. The fluorocarbon polymers used are 
those of hydrocarbon monomers that are perf luorlnated. The fluorocarbon 
polymers used are In powder, granular or mlcropowdered form. 
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These fluorocarbon polymers can be employed In the coating 
Composition either alone or In combination* The coating compositions 
generally contain. In percent of total weight, from about 5 percent to 
about 24 percent, preferably from about 10 percent to about 20 percent of 
powdered fluorocarbon polymers- 
Typical fluorocarbon polymers Include but are not limited to 
homologues and derivatives of polytetraf luoroethylene, teflon* FEP - a 
fluorlnated ethylene propylene which Is a copolymer of tetraf luorethylene 
and ftexaf luoropropylene, teflon* ETFE-tetraf luoroethylene, teflon* 
PFA-perfluoroalkyoxy resin, Tefzel* -modified copolymer of ethylene and 
tetrafluoroethylene and the like. Most preferred Is 
polytetraf 1 uoroethyl ene . 

The third component of the coating compositions of the Instant 
Invention Is a fluorlnated curing agent- The fluorlnated curing agents 
are stoichiometric curing agents for the epoxy resin. The fluorlnated 
curing agent effects crossl Inking of the epoxy resin and -the fluorlnated 
curing agent resulting in a fluorlnated epoxy resin- The use of the 
fluorlnated curing agent component in the coating composition physically 
Integrates the fluorine in the epoxy resin backbone as a crossl inker, and 
Increases the weight percent of fluorine in the coating composition. 

The fluorlnated curing agents can be employed either alone or in 
combination. The coating compositions generally contain, in percent of 
total weight from about 10 percent to^about 70, preferably from about 20 
percent to about 60 percent and most preferably from about 30 percent to 
about 50 percent of fluorlnated curing agent. 

The fluorlnated curing agents of this invention are 
stoichiometric curing agents for the epoxy resin which have low 
volatility such that it remains in the coating to effect a cure and is 
reactivated at low temperatures of 150*C and less. 

The fluorlnated curing agents of the instant Invention Include 
the fluorlnated alcohols, fluorlnated amines, fluorlnated anhydrides, 
fl rorlnated dlols, fluorlnated phenols and the like- Typical fluorlnated 
curing agents include but are not limited to homologues and derivatives 
of 4-amlnobenzotrlf luorlde, 4,4 l -diam1nooctaf luorobi phenyl , 
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3-5-B1s(trifluoromethyl>anal Ine, 2, 2, 3, 3, 4 f 4-hexaf luoro-1 ,5-pentanedlol , 
decaf luoroproplonic anhydride, heptaf luorobutyrlc anhydride, 
4,4 f -(hexafluoro1sopropyl1dene>d1phenol , tetraf luororesorclnol f 
4,4'-d1hydroxyoctaf luoro blphenyl and the like. Preferred are 4,4' 
dl ami nooctaf 1 uorobl phenyl # 4-aml nobenzotr 1 f 1 uor 1 de , 

3-5-Bls<trifluoromethyl)anal ine, 2,2, 3,3,4,4-hexaf luoro-1 ,5-pentanediol , 
4, 4'-<hexaf luorolsopropyl 1dene)diphenol and tetraf luororesorclnol . Most 
preferred is 4, 4'-<hexaf luorolsopropyl 1dene)d1phenol and 
tetraf luororesorclnol . 

The coating composition of the Instant Invention 1s cured at 
about 80°C to about 150°, preferably about 90°C to about 100°C generally 
for about 15 minutes to 12 hours preferably from about one-half hour to 
about 6 hours and most preferably from about 1 hour to about 2 hours. 

The fluorlnated curing agents may be employed in conjunction 
with an accelerator that Is compatable with the fluorlnated curing agent 
and the coating composition. Accelerators generally reduce the time 
required for polymerization of the coating composition so that the pot 
life, cure temperature and cure time can be controlled and at the same 
time improve the aging and other physical properties of the coating 
composition. The accelerations and the use thereof are generally well 
known In the art. Exemplary accelerators are Lewis bases, in particular, 
aliphatic and aromatic tertiary amines such as N,N-dimethyl benzylamine, 
triethanol amine tr1 sCdimethylaminomethyl )phenol , di methyl ami nome thy 1 
phenol and the like. 

It will be readily apparent to those skilled in the art that the 
coating compositions of the Instant invention may be further modified by 
the addition of plasticlzers, stabilizers, pigments, dlspersants, 
defoamers, surfactants, extenders, fillers, reinforcing agents and other 
film formers. The coating compositions of the Instant invention may also 
optionally contain various flattening agents, surface active agents, 
thixotroplc agents, UV light absorbers, flow control agents, viscosity 
agents, antioxidant agents and dyes. All these additives and the use 
thereof are well known in the art and do not require extensive 
discussion, it being understood that any compound possessing the ability 
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to function In such a manner, i.e., as a flattening agent, surface active 
agent, UV light absorber and the like, can be used so long as they do not 
deleterlously affect the curing of the coating composition and do not 
adversely affect the characteristics of the coating. It will be 
appreciated therefore that the epoxy resins, fluorocarbon polymers, 
fluorlnated curing agents and any other modifiers should be chemically 
compatible with each other. 

( In the practice of this Invention, the coating composition 
precursor 1s first compounded by adding together the epoxy resins and the 
fluorocarbon polymers to form generally a uniform dispersion. To this 
dispersion Is added the fluorlnated curing agent, with stirring to form a 
mixture- Optionally, at any step In the process prior to the cure, any 
of the aforementioned additives may be stirred into the mixture. The 
various components are thoroughly mixed so as to form a uniform 
dispersion mixture of the coating composition's components. 

A relatively uniform film of coating mixture 1s-appl1ed onto a 
substrate by any of the known means such as wire wound rod, Guardco® wet 
film applicator rods, knife, bar, airless spraying, dipping, roller 
coating, flowing, brushing, conventional and/or electrostatic spray gun, 
electrodeposi tlon and the like. The various substrates employed can be 
wood, paper, metal, pretreated metal, plastic and the like. Generally, 
the coating composition Is applied in an amount sufficient to provide a 
dry cured coating thickness of from about 1 mil to about 100 mil, 
preferably from about 10 mil to about 70 mil and most preferably from 
about 20 mil to about 50 mil. Optionally, multiple coats of the 
composition may be applied to the substrate. By selection of components 
and additives the coating compositions may be applied both as translucent 
coatings or opaque coatings. 

The coating mixture Is then cured and solidified to form the 
coating composition. The coating composition 1s cured at a temperature 
from about 80 # C to about 150°C, preferably about 90°C to about 100*0 for 
about 15 minutes to 12 hours, preferably from about one-half hour to 
about 6 hours and most preferably from about 1 hour to about 2 hours. 
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After cure, there Is present on the surface of the substrate a 
hard, non-tacky, hydrophobic, adherent and chemically resistant coating 
which tenaciously adheres to the substrate. 

The coating compositions of the present invention are 
fluorlnated epoxy fluorocarbon polymers which are produced by dispersing 
fluorocarbon polymers In an epoxy resin and curing the mixture with a 
fluorlnated curing agent. The fluorlnated curing agent puts fluorine 
Into, the epoxy resin thus the fluorine becomes an integral part of the 
epoxy resin backbone as a crossllnker. it Is theorized that this allows 
for increased homogeneity, .wetting and compatibility of the fluorocarbon 
which is physlcaly situated In the epoxy matrix. Further, employing 
fluorlnated curing agents as a component of the coating composition 
increases, the fluorine content in the composition resulting In improved 
hydrophoblclty. flexibility and plasticity. The coatings' superior 
properties are derived not only from the ability of the fluorlnated 
curing agent to crosslink and graft with the epoxy resin but also from 
the dispersion of fluorocarbon polymer In the epoxy resin matrix. 

The fluorfnated epoxy fluorocarbon polymer coating compositions 
of the present invention exhibits excellent adhesion and wetting to 
metallic substrate*, improved flexibility and good hydrophoblclty and 
excellent corrosion resistance. 
Specific Embodiment 

57.0 g of Shell Epon* 828 liquid epoxy resin (available from 
Shell Oil Co.. Chicago. Illinois, commercial grade) and 0.3g of 3M 
fluorad« FC-430 f luorosurfactant (available from 3M Co.. St. Paul. 
Minnesota, commercial grade) was charged Into a 250 ml beaker and'rapldly. 
dispersed using a cowles blade. 31.7 g of 

2.2.3.3.4.4-hexafluoropentane-1.S-d1ol was added with rapid dispersing. 
The mixture was continuously stirred for 15 minutes. 10. g of DLX-6000 
micropowdered polytetrafluorethylene (available from E. I. DuPont de 
Nemours and Co.. Wilmington. Delawa.-c) was added to the mixture with 
continuous mixing for 15 minutes to 30 minutes. 1 weight percent of 
N.N-dlmethyl benzylamine was added to the dispersion by stirring. 
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The dispersion was then applied to the surface of 4"x6"x3/16" 
test panels of bare cold rolled steel with no conversion coating, that 
had been blast cleaned to a white metal Nace 1 finish. 

The test panels were preheated to about 90*C and the coating was 
applied to the warm test panel. The test panel was then cured at about 
90°C to about 125*C for 30 minutes and then about 125°C was maintained 
for another 30 minutes and then the temperature was gradually reduced to 
about 90*C for the last 30 minutes. This cycle was repeated between each 
coat. Four coats were applied. After the last coat the test panels were 
post cured at about 150'C for about 6 hours. The coatings were about 7 
mil thick. 

88.6 g of Shell Epon* 828 liquid epoxy resin was mixed with 
11.4 g of trlethylene tetraamlne to form a comparative standard epoxy 
coating composition mixture. The resulting mixture was stirred to form 
generally a homogeneous mixture of the comparative composition. The 
comparative composition was applied to the surface of 4"x6."x0.032" cold 
rolled steel untreated matte finish test panels. The coated panels were 
then cured at about 80*C for 15 minutes. This cycle was repeated between 
each coat. Five coats were applied. After the last coat, the test 
panels were post cured at 100'C for about 4 hours. The coatings were 
about 10 mil thick. 

The coated test panels were tested 1n a test cell 1n which the 
test panel was horizontally attached; to each end of the test cell 
consisting of a vertically oriented glass cylinder with a reflux 
condenser which can be capped at both ends by means of the test panel and 
about 4" outside diameter Teflon* washers. The cylinder was about 
three.-quarters filled with HCL solution and then heat was applied by 
means of a heating tape or "girdle" around the outside of the test cell. 
In this way. about a 3 Inch circle of the top part of the coated test 
panel was exposed to a continuously condensing vapor phase of the test 
solution and about a 3 Inch circle of the bottom part of the coated test 
panel was Immersed In the refluxlog test solution. 

Duplicate test panels were subjected to the Impact (ASTM D 
2794-82) test which measures the tendency for a coating to crack after 
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being deformed by an Impacting force. A falling stainless steel ball 
weight hits a panel with the coated side down for the reverse Impact 
test. The height of the fall 1n Inches multiplied by the dropping weight 
In pounds Is the Impact energy. To pass the test, a standard tape Is 
applied to the Impacted area and snapped off and the coating must remain 
intact. Test ranges are from 0 to 160 Inch-pounds <1n-1b>. with 160 
meaning there is no loss of coating after the tape Is snapped off and 0 
meaning a failure. 

The contact angle test measures the hydrop hob 1 city of the 
coating. A droplet of pure water <18M ) 1s placed on the coated test 
panel. Using a microscope and a camera the angle between the water 
droplet and the coated substrate 1s measured. The contact angle measured 
Is the angle between a tangent line on the side of the droplet and the 
substrate. The higher the contact angle, the greater the hydrophoblclty 
and the lesser the wetting. 

The test panels in the corrosion control test showed no 
corrosion on the vapor and immersed panel after 100 hours. After 120 
hours the vapor test panel composition of the instant Invention showed 
100 percent delaralnatlon with 100 percent corrosion present. The 
Immersion test panel composition of the Instant Invention showed less 
than 50 percent corrosion products and about 20 to 25 percent 
delamlnatlon after 120 hours. The comparative epoxy coating vapor test 
panel showed 100 percent corrosion and 100 percent delamlnatlon after 80 
hours. The comparative epoxy coating Immersion test panel showed no 
corrosion and no delamlnatlon after 80 hours. 

The corrosion control test results demonstrate that there 1s no 
significant difference between the comparative coating and the novel 
coating of the instant Invention In the Immersion test. However, In a 
vapor phase environment, which Is a more severe test due to Increased 
activity and permeability of gases the coating of the Instant Invention 
had no corrosion at 100 hours whereas the comparative coating failed at 
80 hours. Thus, the novel coating composition of the instant Invention 
shows enhanced results over the comparative coating composition. 
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The test panels for the reverse Impact test was a 160 lb-ln 
meaning the coating remained Intact. In contrast, the comparative test 
panel for the reverse impact test was 10 lb-ln. Accordingly, the coating 
composition of the Instant Invention demonstrates superior reverse Impact 
strength compared to a standard epoxy coating composition. 

The test panel coated with the composition of the instant 
Invention measured a 88° contact angle, whereas, the comparative test 
pane] had a 75* contact. Accordingly, the coating composition of the 
instant Invention has greater hydrophoblclty and lesser wetting than a 
comparative standard epoxy coating composition. 

Although the Invention has been described In detail through the 
preceding examples, these examples are for the purpose of Illustration 
only, and 1t 1s understood that variations and modifications can be made 
by one skilled In the art without departing from the spirit and the scope 
of the Invention as hereinafter claimed. 
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CLAIMS: 

1. An epoxy fluorocarbon coating composition comprising 5 

percent to about 24 percent of a fluorocarbon polymer, about 25 
percent to about 95 percent of an epoxy resin and about 10 
percent to about 70 percent of a fluorinated curing agent. 

2 - A coating composition as claimed in claim 1 characterised 

in that the coating composition is solvent free. 

3. A coating composition as claimed in claim 1 or claim 2 
characterised in that the said epoxy resin is selected from a 
group consisting of a diglycidyl ether of bisphenol A, 
diglycidyl ether of novolak epoxy resin, cyclohexene oxide, 
epoxidized cycloalkene, glycidyl esters of acrylic acid, 
glycidyl alkyl ethers, glycidyl aryl ethers, esters of 
epoxidized cyclic alcohols, esters of epoxidized cycloalkane- 
carboxylic acids, 1,2-epoxy dodecane and combinations thereof. 

4. A coating composition as claimed in any of claims 1 to 
3 characterised in that it comprises from about 30 percent to 
about 75 percent of epoxy resin. 

5. A coating composition as claimed in claim 1 charac- 
terised in that the fluorocarbon polymer is selected from the 
group consisting of polytetraf luoroethylene, fluorinated 
ethylene propylene, tetraf luoroethylene , perf luoroalkyoxy resin 
and combinations thereof. 

6. A coating composition as claimed in any of claims 1 to 

5 characterised in that the fluorocarbon polymer is poly- 
tetraf luoroethylene . 

7. A coating composition as claimed in any of claims 1 to 

6 characterised in that the composition comprises from about 
10. percent to about 20 percent of fluorocarbon polymer. 
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8. A coating composition as claimed in any of claims 1 to 

7 characterised in that the fluorocarbon polymer is in a 
powder , granular or micropowder form. 

9. A coating composition as claimed in any of claims 1 to 

8 characterised in that the coating composition comprises 
from about 20 percent to about 60 percent f luorinated curing 
agent . 

10. A coating composition as claimed in any of claims 1 to 

9 characterised in that the fluorinated curing agents are 
selected from the group consisting of fluorinated alcohols, 
fluorinated amines, fluorinated anhydrides, fluorinated 
diols, fluorinated phenols and mixtures thereof. 

11. A coating composition as claimed in claim 10 charac- 
terised in that the said fluorinated curing agents are selected 
from the group consisting of 4,4'-(hexafluoroisopropylidiene)- 
diphenol, tetraf luororesorcinol and mixtures thereof. 

12. A coating composition as claimed in any of claims 1 
to 11 characterised in that the coating composition is cured 
at about 80° to about 150°C. 

13. A coating composition as claimed in any of claims 1 to 
12 characterised in that the fluorinated curing agents are 
employed in conjunction with an accelerator wherein said 
accelerators are selected from the group consisting of 
N,N-dimethyl benzylamine, triethanol amine tris(dimethyl- 
aminomethyl ) phenol , diraethylaminomethyl phenol and mixtures 
thereof. 

14. A process for preparing a fluorinated epoxy fluoro- 
carbon coating composition comprising: 

a) forming a dispersion of a fluorocarbon polymer 
in an epoxy resin; 
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b) adding a fluorinated curing agent to the 
dispersion to form a mixture; 

c) applying the mixture to a substrate to form 
a coating; and 

d) curing the coating wherein the epoxy resin 
crosslinks with the fluorinated curing agent* 

15. A process as claimed in claim 14 characterised in that 
the coating composition is cured at about 80° to about 150°C. 

16. A process as claimed in claim 14 or claim 15 charac- 
terised in that the fluorocarbon polymer is polytetraf luoro- 
ethylene. 

17. A process as claimed in any of claims 14 to 16 
characterised in that the epoxy resin is selected from the 
group consisting of diglycidyl ether of bisphenol A, 
diglycidyl ether of novolak epoxy resin and combinations 
thereof . 
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